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Report of the North-East Arctic Fisheries Working Group 
1. Participants 
o. V. Bakurin U.S.S.R. 
E.Biester German Democratic Republic 
A. Hylen (Chairman) Norway 
A.Jamieson U.K. (England) 
J. Janusz Poland 
B. W. Jones U.K. (England) 
W. Mahnke German Democratic Republic 
V. P. Ponomarenko UoS.S.R. 
C. J. R0rvik Norway 
Ao Schumacher Federal Republic of Germany 
Ao Wells Canada 
Mr. Do de Go Griffith (ICES Statistician) also participated in the 
meeting. 
2. Terms of Reference 
At the 1974 Statutory Meeting r of ICES, it was deeided (C .Res .1974/2: 22) that: 
Ii(i) the North-East Arctic Fisheries Working Group should meet 
at Charlottenlund from 17 to 21 March 1975 to: 
(a) assess TACs for 1976 for cod and haddock; 
(b) re-estimate the effective mesh size in use and 
its effect on mesh assessments. Special attention 
should be paid to the effect of the midwater trawl 
and the effects of various regulatory measures on· 
the size of the spawning stock; 
(c) consider the interrelations between cod, haddock 
and capelin stocks. 
(ii) those countries which have recently commenced fishing in the 
North-East Arctic should also be invited to participate as 
members of the Working Group or to send detailed catch statistics 
and age composition data to the meeting. 
3. The Status of the Fisheries 
301 Cod (Tables 1-4) 
During 1974 an agreement was made between Norway, U.K. and U.S.S.R. to limit 
catches of North-East Arctic cod. It was agreed that the total catch to be 
taken by these three countries would be 500 000 tons and, in addition, 
allowance was made for a catch of 50 000 tons by other countries. The aim 
was to limit fishing on the recruiting year classes allowing improved sur-
vival to older ages to permit a recovery of the spawning stock which was 
expected to reach an all-time low level in 1975. It was anticipated that 
the allowable catch could be increased in successive years, probably reaching 
a level of about 1 million tons by 1977 or 19780 
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The recruitment to the fishery of the very abundant 1970 year class 
gave high catch rates, which made the North-East Arctic an attractive 
fishery for countries which in earlier years had not fished in the area 
or had taken only small catches. By the middle of the year it became 
clear that the catches by "other countries" were greatly exceeding the 
quantity anticipated by the signatories of the Tripartite Agreement, and 
as a result, the Tripartite Agreement was abandoned. 
The total landings in 1974 exceeded 1 000 000 tons, with the 1970 year 
class (and to a lesser extent the 1969 year class) contributing the 
greater part of the catch. The increases in catch were in Sub-area I and 
Division lIb. The landings from Division IIa fell to almost half of the 
catch in 1973, reflecting the reduced abundance of older age groups in 
the stock. 
The Tripartite Agreement for 1974 did not provide for any limitation of 
haddock catch. Catches in 1974 were 210 000 'tons compared with 320 000 tons 
in 1973, the main reduction being in the U.S.S.R. landings from Sub-area I. 
The high catch rate recorded by U.K. vessels in Division IIa was due, to 
some extent at least, to a directed fishery in the early part of the year. 
4. Assessment by the Virtual Population Analysis (VPA) (Tables 8-11) 
Assessments were made for cod and haddock as in earlier years using updated 
data. In addition, at this meeting second alternative assessments were 
made incorporating additional landings of haddock from U.S.S.R. coastal 
fisheries and of Murman cod caught by U.S.S.R. vessels, which the U.S.S.R. 
members of the Working Group said had not previously been reported to ICES 
or to the Working Group. 
The new statistics (Table 8) relate to the period 1960-74. It was said 
that for haddock there were previously unreported landings from the U.S.S.R. 
coastal fisheries, and that for cod only the proportion of the total landings 
which corresponded to the Arcto-Norwegian type had been reported to ICES. 
(Cod from the Barents Sea landed in the U.S.S.R. are split into Arcto-
Norwegian cod and Murman cod on the basis of the proportions of two otolith 
types in samples examined). The additional cod landing data presented at 
this meeting of the Working Group represent the quantity of cod of the Murman 
type in the landings of the state fisheries from Sub-area I, plus the total 
landings of local fishery cooperatives on the Murman coast which are assumed 
to be 100% of the Murman type. 
However, further examination of the U.S.S.R. catch of cod in the Barents Sea 
reported to "Bulletin Statistique", and the percentages of Arcto-Norwegian 
type otoliths in the Soviet samples, indicated that there may be some incon-
sistencies in the U.S.S.R. data. 
As their distribution extends westwards along the northern Norwegian coast 
and northwards into the Barents Sea proper, cod of'the Murman type will also 
occur in the landings of other countries. These countries have made no 
attempts so far to record the various otolith types separately as they 
have always considered them to be variations within the Arcto-Norwegian stock, 
and thus no estimates of the proportions of the Murman cod in the landings 
of other countries are available at present. However, both types of cod 
are, to some extent at least, caught together in the North-East Arctic fishery. 
In view of these uncertainties concerning the components of the cod catch in 
the Barents Sea, the Working Group felt that the more reliable VPA results 
were those which did not incorporate the additional U.S.S.R. figures, 
1 
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4.1 Results (Tables 9-11) 
Estimates of fishing mortality coefficients and of stock size from VPA for 
recent years are given in Tables 9-11. Also indicated are the assumed 
values of the fishing mortality in 1974 used to initiate the calculation. 
Estimates of fishing mortality were the same from both assessments (i.e. 
excluding and including additional U.S.S.R. landings) but the assessments 
which include the additional U.SoS.R. landings, give estimates of stock size 
which are larger, by 12% for cod and 15% for haddock, than estimates from 
assessments with these landings excluded. 
5. Estimates of Recruitment (Tables 12 and 13) 
Tables 12 and 13 give updated estimates of the strengths of recruiting year 
classes. From the VPA, cod year classes 1969 and 1970 appear to be more 
abundant than earlier estimates based mainly on O-group surveys and U.S.S.R. 
young fish surveys. The most recent U.S.S.R. surveys indicate that the year 
classes 1971-73 are above average. The 1974 year class was very poor in the 
O-group survey. 
For haddock, the 1968 and 1969 year class strengths have been revised downwards. 
The recent UoS.SoR. surveys indicate a higher abundance of the 1972 and 1973 
year classes than before. The 1974 year class was abundant in the O-group 
survey. 
6. Calculation of Total Allowable Catch (TAC) (Table 14) 
Total allowable catches have been calculated for both cod and haddock based 
on the parameters given in Table 14. 
6.1 Cod (Figure 1, Table 15) 
Two calculations were made for cod: 
(1) Calculation of F if the TAC in 1976 and 1977 was maintained at 
about the same level as has been agreed for 1975 (810 000 tons) i 
Calculation of TAC if F in 1976 and 1977 was at the level which 
would give the Maximum Sustainable Yield (MSY) with the present 
exploitation pattern (F8+ = 0.53) (Figure 1). 
In both cases it has been assumed that the 1975 catch will be equal to the 
agreed TAC. The size of the spawning stock has been calculated for each year 
in each case. In addition, the calculations have been duplicated for initial 
stock sizes calculated with U.S.S.R. landings excluded and included. 
The results are given in Table 15. The values of F that would be generated 
if the TAC was maintained at the 1975 level are in fact very close to the 
value of F giving the MSY. The effect of including in the assessment the 
U.S.S.R. landings of Murman cod would be to increase the TAC by approximately 
100 000 tons. Maintaining the TAC at about 800 000 tons (900 000 tons 
allowing for U.S.S.R. Murman cod) would allow the size of the spawning stock 
to increase. On the basis of these assessments .the immediate objective of 
a spawning stock similar in size to that in the period 1970-72 would be 
achieved by 1978. 
602 Haddock (Table 16, Figure 1) 
Landings of haddock in 1975 .are not limited by catch quotas. Normally only 
a small amount of directed fishing for haddock takes place and most of the 
haddock is taken as a by-catch in the cod fishery. However, there are indi-
cations that 1974 may have been an exceptional year. Estimated catches of 
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haddock have been calculated for 1975 on the basis of the fishing mortality 
which might be generated on haddock while the fleet fished for a cod TAC 
of 810 000 tons. For subsequent years TACs were calculated~ 
(1) for F on haddock determined in relation to the cod fishery 
limited to a TAC of about 800 000 tons; 
(2) for F on haddock determined in relation to the cod fishery 
where F on cod is maintained at the level which gives the 
MSYi 
(3) for F on haddock being at the level required to give the 
MSY for haddock with the present exploitation pattern 
(F6+ = 0.3, Figure 1), 
The results of these calculations, are given in Table 16. The weight-at-age 
data used in the assessment give an underestimate of the TAC, but this has 
been corrected to give the catches shown in the Table. 
For Case (1) calculated catches were in the range of 125 000 - 142 000 tons 
(or 134 000 - 148 000 tons, with allowance for additional landings from 
U.S.S.R. coastal fisheries). For Case (2) the estimated catches are similar 
to those for Case (1). A reduction of fishing mortality on haddock to 
F6 = 0.3 (F for MSY) would give appreciably lower catches in the immediate 
future. 
Catch predictions have also been prepared by the method of Ponomarenko 
(Doc. C.M.1974/Fg24) based on the abundance of cod and haddock year classes 
in the U.S.S.R. young fish surveys. 
Cod 
The main component of the immature stock in 1976 would be the 1970, 1971 and 
1972 year classes. The mature stock would be represented by the poor 1968, 
1967, 1966 and 1965 year classes. The combined index of the stock would be 
138 million of young fish per hour of trawling (Table 3, Doc.C.M,1974/Fz24). 
The method for determination of the index for cod and haddock stocks is dis-
cussed in the contribution paper by VoPo Ponomarenko to be presented at the 
forthcoming ICES Stat~tory Meeting. 
So, using the index of the stock in the prediction equations we get the 
following estimated catches of cod in 1976: 
gooo tons 
By areas 
Total I + lIb IIa 
1. At the average long-term 
level of F 1 200 1 000 200 
2. Reduced by 25% (for 
effective reproduction) 900 750 150 
r 
Haddock 
Immature haddock ~ainly inhabit Sub-area I where the main components of the 
catches are the fish of 3-5 years old. The maturation is observed to be 
reached primarily at the age of 5-6 with a mean length of 47 cm (Sonina, 
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1969). There is a negligible proportion of mature haddock in the catches 
by bottom trawl in Sub-area It 
In 1976 the immature stook would be of average strength year classes 
(1971-1972) and the rich 1973 year class. 
The estimated catch based on the equations is given below: 
Estimated Catch (1000 tons) 
1. At the mean long-term 
fishing effort 135 
2. Reduced by 25% 100 
6.4 Recommended TACs 
Cod 
Calculations based on VPA data indicate that if the 1976 TAC was main-
tained at the present (1975) level the average fishing mortality expected 
to be generated in 1975 and 1976 would be close to that giving the MSY. 
This would also permit the desired recovery of the spawning stock. Bearing 
in mind the views expressed in the last paragraph of Section 4 the Working 
Group has reservations about the assessment which made allowance for 
additional landings of Murman cod. The catch estimate calculated by the 
method of Ponomarenko was 900 000 tons, allowing for a 25% reduction in 
fishing. The Working Group therefore recommends that the TAC for cod for 
1976 should be in the range 800 000 tons to 900 000 tons. 
Haddock 
An immediate reduction in fishing mortality to the level required to give 
the MSY would involve a dramatic drop in the catch in 1976. On the other 
hand, a catch in 1976 of about 130 000 tons could be taken if fishing morta-
lity was maintained at about the level prevailing in recent years. This 
would be consistent with the F on haddock which would be expected to be 
generated by the cod fishery. It would be desirable to make some reduction 
in F ,below present levels. The Ponomarenko method gives a catch of 135 000 tons, 
or 100 000 tons with fishing effort reduced by 25%. The Working Group there-
fore recommends that the TAC for haddock for 1976 should be in the range of 
100 000 tons to 130 000 tons. A directed trawl fishery for haddock should be 
avoided. 
7. Mesh Sizes 
7.1 Effective mesh size in use 
Some evidence ~spresented in the Working Group Report for 1974 which 
indicated that the effective mesh size used was smaller than the regulation 
mesh. This evidence was not conclusive. However, information on the 
'ffective mesh size currently in use is of great importance for the evaluation 
of the effects of increasing the regulation mesh size. No new data were avail-
able for the Working Group to clarify this point (no new mesh assessments could 
therefore be made). The Group considers that the best data of mesh size 
and chafers in use in the North-East Arctic would be the measurements made at 
sea by the international inspectors which might be of some help to the 
Working Group if the detailed data could be made available. 
7.2 Midwater trawl 
At least a part of the trawler fleet operating in the North-East Arctic has 
been using midwater trawls in the fishery for Arcto-Norwegian cod and haddock. 
Very little data on the selectivity of these gears are available, and this 
information would be required if any mesh assessments are to be made. Results 
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from selectivity experiments made in March 1975 by Norway were reported 
during the Working Group meeting. Altogether 5 covered hauls were made 
wi th a Norwegian designed trawl ha;v:i.ng a. nylon cod end with a mesh size of 
112 mm, These experiments gave selection factors in the same range as for 
bottom trawl selectivity experiments. However, larger catches than were 
obtained during these experiments might reduce the selectivity of the mid-
water trawl as is known to occur with bottom trawls, 
The effects of midwater trawls on the stocks, compared with the effects of 
bottom trawls, will depend not only on their selectivity but also on the 
distribution and behaviour of fish in relation to depth. There are some 
indications that small fish are more available to midwater trawls than to 
bottom trawls. There is also the possibility of bigger, faster swimming 
fish being better able to avoid capture by midwater trawls. 
Very little information is ava'ilable on-this subject. Until age compositions 
and the ~uantities taken by midwater trawls are recorded, the fishing mor-
tality generated by the midwater trawl fishery cannot be assessed. The 
Working Grouj) recommends that all countries involved in the North-East 
Arctic fishery should distinguish between catohes taken with midwater trawls 
and those taken with bottom trawls in the national statistical returns, and 
that length and age compositions of midwater trawl catches be obtained. 
8. Effects of Regulatory Measures on the Size of the Spawning Stock 
No further information was available to allow the Working Group to examine 
this question in any more detail than had been possible during the 1974 
meeting of the Group. The statements in the 1974 Report, therefore, still 
represent the opinion of the Working Group on this matter. These statements 
were as follows~ 
"Clearly a reduction in fishing mortality will achieve a more 
rapid recovery of the spawning stock than mesh regulation; the 
most rapid recovery would be achieved by a combination of 
measures •• , 0 •• 
"A recovery in the spawning stock at least to the 1970-1972 level 
could be achieved by careful regulation of the catches in the 
coming years. In effect management can take advantage of the 
improving stock to reduce fishing mortality without reducing 
actual catches. It is, however, essential that a regulation 
be maintained to prevent unrestricted increase in fishing 
on the whole stock within the period 1975-1977, and to prevent 
too high a proportion of the allowable catch being taken from 
the mature stock". 
9. Interrelationships between Cod, Haddock and Capelin 
Recent work indicates that in summer and autumn the diet of cod in the 
Barents Sea is quite varied and includes euphausiids, prawns, other inverte-
brates, capelin, other small fish such as Polar cod, and young fish 
especially young cod, haddock and redfish. In the winter, capelin is one 
of the main food items. Around Bear Island on the North Bear Island Bank 
and off West Spitzbergen the diet consisted mainly of euphausiids from 
January to September. 
Fish, especially capelin and herring, were predominant in cod stomachs in 
the 1930s, while in the summer euphausiids were most important. In the 
early 1950s capelin was the main food in the area east of Bear Island from 
April to October. 
In general, heaviest feeding occurs when cod are feeding on capelin and 
herring. 
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Haddock feed on capelin to a much lesser degree than cod. 
Echo-sounder surveys in 1972-74 show that in late summer and autumn capelin 
are located mainly north of 76°N. In the winter the whole capelin stock 
moves southward? the mature capelin move towards the Murman and Finmark 
coasts for spawning and the juveniles remain in the central part of the 
Barents Sea. Cod, especially young cod, are distributed mainly south of 
76°N in the summer and autumn. In the winter the young cod are in the same 
area, including coastal waters, but the mature cod are undertaking the 
spawning migration to Lofoten. 
Herring was at least as impnrtant as capelin in the cod diet in the 1930s, 
but the cod stock apparently was not affected when the herring stock 
declined. It may be that the capelin were able to make use of the food sur-
plus made by the decline of the herring. If the capelin stock were to 
decline, it is not known if the surplus food thus made available would be 
used by organisms which could serve as food items for the cod stock. 
The most important capelin fishery is on the spawning grounds in winter. 
Since capelin die after spawning, this fishery has little direct effect on 
the food supply of cod, unless the fishery does not leave the appropriate 
proportion of capelin necessary for good recruitment. The supply of juvenile 
capelin available as food for cod is, however, reduced by the summer capelin 
fishery, 
10. Reference 
SOD.ina, Mo A., 1969. Migrations of haddock in the Barents Sea and factors 
determining them. Trudy PINRO, 26, Murmansk. 
Table 1. Cod. Total nominal catch by fishing areas 
(metric tons). 
Year Sub-area I Division lIb Division IIa 
1960 375 327 91 599 155 116 
1961 
·409 694 220 508 153 019 
1962 548 621 220 797 139 848 
1963 547 469 III 768 117 100 
1964 206 883 126 114 104·698 
1965 241 489 103 430 100 011 
1966 292 253 56 653 134 805 
1967 322 798 121 060 128 747 
1968 642 452 269 160 162 472 
1969 679 373 262 254 255 599 
1970 603 855 85 556 243 835 
1971 312 505 56 920 319 623 
1972 197 015 32 982 335 257 
1973 492 716 88 207 211 762 
1974 x) 638 916 269 036 119 736 
x) Provisional figures. 
Total 
catch 
622 042 
783 221 
909 266 
776 337 
437 695 
444 930 
483 711 
572 605 
1 074 084 
1 197 226 
933 246 
689 048 
565 254 
792 685 
1 027 688 
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Table 4. Cod. Catch per unit effort (metric tons, round fresh) 
in Sub-area I and Divisions IIa and lIb. 
Sub-area I Division lIb Division IIa 
Year U.K. l ) USSR2) U.K. USSR U.K. NOrway3) 
1960 0.075 0·42 0.105 0.31 
1961 0.079 0.38 0.129 0.44 
1962 0.092 0·59 0.133 0·74 
1963 0.085 0.60 0.098 0·55 
1964 0.058 0037 0.092 0039 
1965 0.066 0·39 0.109 0.49 
1966 0.074 0·42 0.078 0.19 
1967 0.081 0·53 0.106 0.87 
1968 0.110 1.09 0.173 1.21 
1969 0.113 1.00 0.135 1.17 
1970 0.100 0.80 0.100 0.80 
1971 0.056 0.43 0.071 0.16 
1972 0.047 0.34 0.051 0.18 
1973 0.057 0.56 0.054 0.57 
1974x ) 0.083 0.90 0.089 0·77 
U.K. data - tons per 100 ton-hours fishing. 
USSR data - tons per hour fishing. 
0.067 
0.058 
0.066 
0.066 
0.070 
0.066 
0.067 
0.052 
0.056 
0.094 
0.066 
0.062 
0.055 
0.043 
0.029 
Norwegian data- tons per gill net boat week at Lofoten. 
Provisional figures. 
3.0 
3·7 
4.0 
3.1 
4.8 
2.9 
4.0 
3.5 
5.1 
5.9 
6.4 
10.6 
11.5 
6.8 
3.4 
Table 5. Haddock. Total nominal catch by fishing areas 
(metric tons). 
Year Sub-area I Division lIb Division IIa 
1960 125 675 1 854 27 925 
1961 165 165 2 427 25 642 
1962 160 972 1 727 25 189 
1963 124 774 939 21 031 
1964 79 056 1 109 18 735 
1965 98 505 939 18 640 
1966 124 115 1 614 34 892 
1967 108 066 440 27 980 
1968 140 970 725 40 031 
1969 88 960 1 341 40 208 
1970 59 493 497 26 611 
1971 56 300 435 21 567 
1972 221 183 2 155 41 979 
1973 283 728 12 989 23 348 
1974x) 143 589 28 272 38 243 
x) Provisional figures. 
Total 
155 454 
193 234 
187 888 
146 744 
98 900 
118 079 
160 621 
136 486 
181 726 
130 509 
86 601 
78 302 
265 317 
320 065 
210 104 
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1960 
1961 
1962 
1963 
1964 
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1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974x) 
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Table 7. Haddock. Catch per unit effort and estimated 
total international effort. 
Catch per Effort (U.K.) Estimated Total International 
Kilos/lOO ton-hours Effort in U.K. Units 
Sub-area Divisions Total Catch in Tons x 10 -6 
I IIa lIb Tons7100 Ton-Hours Sub-area 
33 34 2.8 4.7 
29 36 303 6.7 
23 42 2.5 8.2 
13 33 0.9 11.2 
18 18 1.6 5.5 
18 18 2.0 6.6 
17 34 2.8 9·4 
18 25 2·4 7.6 
19 50 1.0 9.6 
13 42 2.0 10.0 
7 31 1.0 12.4 
8 25 3.0 9.8 
14 18 23·0 19.0 
22 20 20.0 14.5 
9 74 I 16.0 23·3 
x) Provisional figures. 
I 
- 14 -
Table 8. Catches of Murman cod and haddock by Soviet fishermen (in '000 tons) 
Cod Haddock 
By state-owned By cooperative 
fishing fleet fishermen in Only by cooperative 
Year Total in the high inshore areas fishermen 
seas 
1960 71 59 12 17 
1961 108 89 19 24 
1962 114 105 9 27 
1963 127 111 16 20 
1964 63 36 27 14 
1965 52 30 22 13 
1966 73 56 17 15 
1967 79 55 24 17 
1968 118 107 11 22 
1969 122 92 30 9 
1970 70 43 27 10 
1971 48 22 26 7 
1972 23 17 6 47 
1973 122 109 13 50 
197~) 99 90 9 9 
Average 86 68 18 20 
x) Provisional figures. 
~ 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15x) 
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Table 9. Fishing mortality 1970-1974 estimated by virtual population 
analysis 
Cod (M = 0.3) Haddook lM = 0.2) 
1970 1971 1972 1973 1974Xj 1970 1971 1972 1973 1974X ) 
.04 .02 .03 . 13 .07 .18 .02 
·34 .40 .10 
. 12 .10 . 1 5 . 16 ·31 .27 .29 ·40 .81 .40 
·35 .21 ·33 .34 ·38 ·34 .22 1.26 1.05 .70 
·49 .23 .39 .51 ·48 .55 .27 1. 34 .69 .75 
.55 .46 ·34 ·49 ·74 .54 ·47 1.09 .60 .75 
.76 .76 .61 .86 .80 
·47 ·41 .76 1.00 .75 
.83 .86 1.05 
·97 .80 .32 .36 ·77 .43 .75 
.84 .65 1.18 .72 .80 .34 .28 .85 
·34 ·75 
.56 
·54 ·94 .61 .80 ·45 .29 ·47 .31 .75 
·33 ·42 .59 ·42 .80 .14 .79 .88 .29 .75 
·45 .36 .75 .29 .80 1. 74 .21 .92 .25 ·75 
.50 .36 .64 
·34 .80 x).60 .60 .60 .60 ·75 
.65 .80 .80 .80 .80 
x) Assumed values 
~ 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
~ 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
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Table 10. Stock size 1970-1974 (millions of fish) estimated by virtual 
population analysis of nominal catches with Soviet catches of 
Murman cod and haddock excluded 
Cod (M = 0.3) Haddock (M = 0.2) 
1970 1971 1972 1973 1974 1970 1971 1972 1973 1974 
231 520 1 419 2 696 1 190 154 92 875 235 88 
109 165 379 1 021 1 746 11 106 73 510 130 
101 71 110 242 644 7 7 65 40 186 
407 53 43 59 127 57 4 5 15 12 
260 185 31 21 26 21 27 3 1 6 
68 111 87 16 10 6 10 14 1 0·4 
18 24 39 35 5 8 3 5 5 0.2 
7 6 7 10 10 3 5 2 2 3 
3 2 2 2 4 2 3 1 1 
1 1 1 1 1 1 1 0.3 
1 1 1 
Table 11. Stock size 1970-1974 (millions of fish) estimated by vitural 
population analysis of nominal catches with Soviet catches of 
Murman cod and Haddock included 
Cod (M = 0.3) Haddock (M = 0.2) 
1970 1971 1972 1973 1974 1970 1971 1972 1973 1974 
264 584 1 609 3 054 1 571 178 107 1 007 265 98 
122 189 425 1 159 1 939 13 120 86 570 140 
107 81 126 270 724 8 8 73 46 193 
424 55 48 67 139 60 4 5 16 12 
281 189 32 24 29 22 27 3 1 6 
76 117 88 17 11 6 10 14 1 1 
20 26 39 35 5 8 3 5 5 0.2 
7 6 8 10 10 3 5 2 2 3 
3 2 2 2 4 1 2 3 1 1 
1 1 1 1 1 1 2 0·4 
1 1 1 
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Table 15. Estimated sizes of oatohes and spawning stook of Cod at several 
levels of fishing. (Catohes in thousands of metrio tons, spawning 
stook in millions of fish). 
F values generating stable oatoh Fishing at F 
max 
USSR Murman Cod USSR Murman Cod USSR Murman Cod 
exoluded inoluded exoluded 
F Catoh Spawning F Catoh Spawning F Catoh Spawning 
stook stook stook 
·50 802 19 ·50 904 20 
.62 803 36 .62 919 39 .53 700 39 
·56 810 89 ·56 935 100 .53 808 96 
167 187 180 
Table 16. Estimated sizes of oatohes and F values of Haddook at several 
levels of fishing. (Catohes in thousands of metrio tons, spawning 
stook in millions of fish). 
F values of haddook related to fishing for ood 
At stable oatoh levels, At stable oatoh levels, At F F for haddook, 
USSR ooastal fishery USSR ooastal fishery max max 
inoluded exoluded USSR coastal fisher~ 
exoluded 
F Catoh F Catch F Catoh F Catoh 
.67 142 .67 148 
.60 125 .60 134 .57 118 ·30 61 
.58 131 ·58 148 .57 132 ·30 88 
C.M.1975/F:6 
Yield 
(tOOO 
tons 
800 
700 
600 
500 
400 
300 
200 
100 
I 
I 
I 
I 
I 
I 
I 
I 
I 
/ 
/ 
/ 
I 
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COD 
.....,--------filii""" --- __ 
"", --- ----/ --/ 
/ 
I 
I 
MAX 
t 
""".,..----
, --/ 
---
--I --- OCK I ---____ HADD 
I 
.1 .2 03 .4 .5 ·7 .8 .9 1.0 1.1 1.2 
F(adult) 
COD: age 8 and. older 
HADDOCK: age 6 and older. 
USSR landings of Murman cod and haddock included. 
------ USSR landings of Murman cod and haddock excluded. 
Figure 1. Yield curve calculated on basis of parameters used in 
the catch prediction and assuming stable recruitment 
at average level. 
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APPENDIX I 
U.SoS.R. Coastal Cod 
by 
Vo Po Ponomarenko 
PINRO, Murmansk, USSR 
There are several local stocks of cod existing near the shore of the Kola 
Peninsula, namely: coastal cod of the White Sea, winter cod of the White Sea 
(or cod of the high sea), fjord cod of the Murman coast (or "turjanka") and 
Murman coastal cod (Svetividov, 1948). 
E. M. Mankevich investigated the otoliths of 122 658 samples taken in 1961-73 
and determined the ratio of Murman and Arctic cod in the catches of Sub-area I. The 
otoliths of the Murman cod have distinct clear rings. 
There are no supplementary zoneso This cod, with such otoliths spreads over from 
Finmark to the extreme limits of its distribution along the Murman coast, in-
cluding the coast of Novaya Zemlja. The main spawning grounds are in the Motovsk;y 
Bay and in the adjacent areas extending eastwards to Savikha Bay (Rass, 1934, 1949). 
The growth rate oJ Murman cod is faster; it has lower counts of gill rakers, 
matures earlier and has a short life-span in comparison with Lofoten-Barents Sea 
cod (Dementjeva and Tanasijchuk, 1935; Glebov, 1963i Mankevich, 1960, 1964, 1975). 
Murman cod spawns at depths of 25 m - 215 m, at bottom temperatures from 1.5° -
2°C and at salinities of 32.64100 - 35~. The most intensive spawning falls in the 
period from mid-March until the end of April (Rass, 1949; Mankevich, 1960; Glebov, 
1963). 
In the inshore areas Murman cod occurs in the catches in greater amounts than in 
the offshore areas. According to Mankevich (1975) it constitutes about 32% of the 
total combined catches of cod taken in the high seas and by local fishermen of 
cooperative enterprises fishing in inshore waters of the Kola Peninsula. 
The distribution of catches is given in Table 8 of the Working Group Report. 
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APPENDIX 11 
Proposal to Test Murman Gbd Genotypes 
The current interest in estimating the fisheries statistics for the North-East 
Arctic cod in relation to national quotas involves a special interest in defining 
the racial components of the fishery with particular reference to the hitherto 
untyped Murman coastal cod element, and its genetic relationship with cod in 
adjacent areas. 
In the North-East Arctic area genotypic data exist for cod at Lofoten and along 
the Norway coast. The migrant skrei have been typed on spawning and feeding 
grounds and are seen to differ from the Norwegian coastal cod. The differences 
between allele frequencies are repeatable and statistically significiant (M011er). 
Genetic data are not yet available for the Barents Sea cod showing "Murman" 
otoliths. 
It is proposed to obtain genotypic morphometric data from population samples of 
cod along the Murman coast containing a proportion of-the fish which spawn 
locally,and to compare this genotype with those from contemporary samples of the 
adjacent concentrations of cod representing other areas in the North-East Arctic. 
Tests would be carried out for the presence of separate races having identifiable 
and genetically controlled characteristics, and for the extent to which such races 
are mixed. 
Method 
It is suggested that the necessary cod protein sampling programme be carried out 
on RV "Cirolana" in June 1976, calling at Murmansk to invite 2 Soviet biologists 
and an interpreter to join the sampling programme. 
Perhaps the Soviet scientists could take care of most of the morphometric details, 
while a team from Lowestoft could secure the blood and tissue protein samples for 
subsequent electrophoretic analysis at Lowestoft. 
It would be necessary to sample 1 000 cod (100 at each of 10 positions), six of the 
sampling positions being in the region of the Murman coast. 
A log of all samples would be maintained on board "Cirolana" and a photocopy given 
to the Murmansk laboratory at the end of the sampling programme. 
Some results of protein analysis would be expected after at least 15 weeks work 
at Lowestoft. The genotypes and morphometries would be analysed separately and 
collectively. The results would be searched for any genetic evidence from sub-
populations suggesting contemporary isolates or races. 
Controls 
The log of typed fish would be set out against the log of morphometrics for the 
Same. Otolith pairs for all typed cod could be split between the different 
laboratories. 
Protein type controls are held at Lowestoft. The genotypic data will then 
conform with the published literature on cod genotypes. 
Any other interested scientists wishing to join in testing for cod protein 
variants as gene markers, should request material from the naturalist in oharge 
of the proposed cruise. 
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